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AB Two novel growth factors, neurturin and persephin, which belongs to the 
glial-derived neurotrophic factor (GDNF) /neurturin/persephin family of 
growth factors, are disclosed. The human, mouse, and rat amino acid 
sequences were identified. Human, mouse and rat persephin genomic DNA 
sequences were cloned and sequenced and the resp. cDNA sequences 
identified. In addn. , methods for treating degenerative conditions using 
persephin, methods for detecting persephin gene alterations, and methods 



for detecting and monitoring patient levels of persephin are provided. 
Methods for identifying addnl . members of the persephin-neurturin-GDNF 
family of growth factors are also provided. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Cultured cortical neurons exposed for 24 h to low concentrations of the 

Ca2 + ionophores, ionomycin (250 nM) or A-23187 (100 nM) , underwent 
apoptosis, accompanied by early degeneration of neurites, cell body 
shrinkage, chromatin condensation and internucleosomal DNA fragmentation. 
This death could be blocked by protein synthesis inhibitors, as 
well as by the growth factors brain-derived neurotrophic factor 
or insulin-like growth factor I. If the ionomycin concentration was 
increased to 1-3 mu M, then neurons underwent necrosis, accompanied by 
early cell body swelling without DNA laddering, or sensitivity 
to cycloheximide or growth factors. Calcium imaging 

with Fura-2 suggested a possible basis for the differential effects of low 
and high concentrations of ionomycin. At low concentrations, ionomycin 
induced greater increases in intracellular Ca2+ concentration in neurites 
than in neuronal cell bodies, whereas at high concentrations, ionomycin 
produced large increases in intracellular Ca2+ concentration in both 
neurites and cell bodies. 

We hypothesize that the ability of low concentrations of Ca2 + 
ionophores to raise intracellular Ca2+ concentration preferentially in 
neurites caused early neurite degeneration, leading to loss of growth 
factor availability to the cell body and consequent apoptosis, whereas 
high concentrations of ionophores produced global cellular Ca2+ overload 
and consequent necrosis. (C) 1999 IBRO. Published by Elsevier Science Ltd. 
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CYA USA 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB A gene therapy strategy involving direct myocardial administration of 

an adenovirus (Ad) vector encoding the vascular endothelial growth 
factor 121 cDNA (Ad (GV) VEGF12 1 . 10) has been shown to be 

capable of 1 'biological revascularization' * of ischemic myocardium in an 
established porcine model [Mack, C.A. (1998). J. Thorac . Cardiovasc . Surg. 
115, 168-177] . The present study evaluates the local and systemic safety 
of this therapy in this porcine ischemia model and in normal mice. 
Myocardial ischemia was induced in Yorkshire swine with an ameroid 
constrictor 21 days prior to vector administration. AdGWEGF12 1.10 (10(9) 
or 10(10) PFU) , Ad5 wild type (10(9) PFU) , AdNull (control vector with no 
transgene; 10(9) PFU), saline, or no injection (naive) was administered in 
10 sites in the ischemic, circumflex distribution of the myocardium. 
Toxicity was assessed by survival, serial echocardiography, blood 
analyses, and myocardial and liver histology at 3 and 2 8 days after vector 
administration. All pigs survived to sacrifice, except for one animal in 
the AdGWEGF121. 10 (1010 PFU) group, which died as a result of 
oversedation. Echocardiograms of Ad(GV) VEGF121 . 10- 
treated pigs demonstrated no differences in pericardial effusion, 
mitral valve regurgitation, or regional wall motion compared with control 
pigs. Intramyocardial administration of Ad (GV) VEGF121 . 10 included only 
minimal myocardial inflammation and necrosis, and no hepatic inflammation 
or necrosis. Only a mild elevation of the white blood cell count was 
encountered on day 3, which was transient and self -limited in the 
Ad (GV) VEGF121 . 10 group as compared with the saline- treated animals. As a 
measure of inadvertent intravascular administration of vector, normal 
C57/BL6 mice received intravenous Ad (GV) VEGF12 1 . 10 (10(4), 10(6), 5 x 
10(7), or 10(9) PFU), AdNull (5 x 107 or 109 PFU), or saline. Toxicity was 
assessed by survival, blood analyses, and organ histology at 3 and 7 days 
after vector administration. A separate group of C57/BL6 mice received 
intravenous AdmVEGF164 (Ad vector encoding the murine VEGF164 cDNA) , 
Ad(GV) VEGF121. 10, AdNull (10(8) PFU each group), or saline to assess 
duration of expression and safety of a homologous transgene. All mice 
survived to sacrifice except for 40% of the mice in the highest (10(9) 
PFU; a dose more than 10 (3) -fold higher by body weight than the 
efficacious dose in pigs) Ad (GV) VEGF121 . 10 dose group, which died on days 
5-6 after vector administration. The only differences seen in the blood 
analyses between treated and control mice were in the very high 
Ad(GV) VEGF121. 10 dose group (109 PFU), which demonstrated an 
anemia as well as an increase in alkaline phosphatase when compared with 
all other treatment groups. Hepatic VEGF levels by ELiSA in 
AdmVEGF164 -treated mice did not persist beyond 14 days after vector 
administration, suggesting that persistent expression of a homologous VEGF 
gene transferred with an Ad vector is not a significant safety risk. 
Although this is not a chronic toxicity study, these data demonstrate the 
safety of direct myocardial administration of Ad (GV) VEGF121 . 10 , and 
support the potential use of this strategy to treat human myocardial 
ischemia . 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB We have systematically investigated the therapeutic potential of 

cationic liposome -mediated neurotrophic gene transfer for treatment of CNS 
injury. Following determination of optimal transfection conditions, we 
examined the effects of dimethylaminoethane-carbamoyl-cholesterol 
(DC-Choi) liposome-mediated NGF cDNA transfection in 

injured and uninjured primary septo-hippocampal cell cultures and rat 
brains. In in vitro studies, we detected an increase of NGF mRNA in 
cultures 1 day after transfection. Subsequent ELISA and PC12 cell 
biological assays confirmed that cultured cells secreted soluble active 
NGF into the media from day 2 after gene transfection. Further experiments 
showed that such NGF gene transfection reduced the loss of choline 
acetyltransf erase (ChAT) activity in cultures following calcium-dependent 
depolarization injury. In in vivo studies, following intraventricular 
injections of NGF cDNA complexed with DC-Choi 

liposomes, ELISA detected nine- to 12 -fold increases of NGF in rat CSF. 
Further studies showed that liposome/NGF cDNA 

complexes could attenuate the loss of cholinergic neuronal immunostaining 
in the rat septum after traumatic brain injury (TBI) . Since deficits in 
cholinergic neurotransmission are a major consequence of TBI, our studies 
demonstrate for the first time that DC-Choi liposome-mediated NGF gene 
transfection may have therapeutic potential for treatment of 
brain injury. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Presently, there is no effective treatment for glioblastoma, 

the most malignant and common brain tumor. Angiogenic factors 
are potentially optimal targets for therapeutic strategies because they 
are essential for tumor growth and progression. In this study, we sought a 



strategy for efficiently delivering an antisense cDNA molecule 
of the vascular endothelial growth factor (VEGF) to 

glioma cells. The recombinant adenoviral vector AdSCMV-alpha VEGF carried 
the coding sequence of wild-type VEGF (165) cDNA in an antisense 
orientation, Infection of U-87 MG malignant glioma cells with the 
AdSCMV-alpha VEGF resulted in reduction of the level of the endogenous 
VEGF mRNA and drastically decreased the production of the targeted 
secretory form of the VEGF protein, Treatment of ss. human glioma tumors 
established in nude mice with intralesional injection of AdSCMV-alpha VEGF 
inhibited tumor growth. Taken together, these findings indicate that the 
efficient down -regulation of the VEGF produced by tumoral cells using 
antisense strategies has an antitumor effect in vivo. This is the first 
time that an adenoviral vector is used to transfer antisense VEGF sequence 
into glioma cells in an animal model, and our results suggest that this 
system may have clinical and therapeutic utility. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Nerve growth factor (NGF) has been shown to support the survival of 

axotomized medial septal cholinergic neurons after aspirative lesions of 
the fimbria-fornix (FF) . This survival effect has been achieved utilizing 
intraventricular and intraparenchymal delivery of the NGF protein, While 
the use of NGF for the treatment of the cholinergic deficits 
present in Alzheimer's disease shows promise based on its 

efficacy in animal models, concerns about side-effects of intraventricular 
NGF delivery in humans have been raised. In the present study, NGF was 
delivered directly to the medial septum via a recombinant adeno-associated 
viral vector (rAAV) encoding the cDNA for human NGF 

prior to a FF lesion in rats. This rAAV-mediated NGF delivery was shown to 
significantly attenuate the medial septal cholinergic cell loss observed 
in animals receiving an equivalent injection of a control rAAV vector. (C) 
1999 Academic Press. 
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AB The invention provides fibroblast growth factor homologous factor (FHF) 
polypeptides and nucleic acid mols. that encode them. Thus, cDNA 
sequences and their deduced amino acid sequences are provided for 4 
human-derived FHFs . The amino acid sequence of FHF-1 is 27% identical to 
that of fibroblast growth factor- 9, and the amino acid sequences of FHFs 
1-4 are 58-70% identical to each other, thus defining a new branch of the 
FGF family. The genes for FHF-1, -2, -3, and -4 are located on human 
chromosomes 3, X, 17, and 13, resp. Each FHF is expressed in the brain, 
and FHF-1, FHF -2 and FHF -3 are expressed in the eye, FHF-1 and FHF -4 are 
expressed in the testis, and FHF -2 is expressed in the heart. FHFs are 
involved in regulating the growth, survival, and differentiation of cells 
in the central nervous system, as well as cells in peripheral nervous 
tissues. Also included in the invention are diagnostic and therapeutic 
methods using FHF polypeptides and nucleic acids . Regions of conserved 
amino acid sequence can be used to design oligonucleotide primers/probes, 
and antibodies can be generated for diagnostic and therapeutic 
applications . 
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AB The cholinergic neurons of the basal forebrain (CNBF) are the major 

source of cholinergic innervation of the cortex and hippocampus, In 
Alzheimer's disease and aged brain, there are severe losses of cholinergic 
neurons in the nucleus basalis of Meynert, leading to a reduction of 
cortical cholinergic activity which correlates with the severity of 
cognitive deficits. While there is evidence that aged central 
nervous system (CNS) displays impaired stress response 
signaling, pharmacologic treatments with neurotrophic factors 
appear to ameliorate these age-associated cholinergic deficits. To mimic 
these cholinergic deficits in experimental animals and study the acute 
effects of nerve growth factor (NGF) , we induced a partial lesion of CBFNs 
by the intracerebroventricular (icv) injection of the cholinergic 
immunotoxin 192IgG-saporin, in groups of 3- and 30-month-old rats. The 
lesion was followed 14 days later by icy administration of NGF, known to 
restore partial immunoles ion- induced cholinergic deficits in rat CNS, and 
all rats were killed 2 days after the NGF treatment, Here we report the 
effects of partial immunolesions on the levels of choline 
acetyltransf erase (ChAT) activity and NGF receptor mRNA levels in the 
basal forebrain of 3- and 30-month-old rats. Because of their presence in 
the promoters of the NGF, NGF receptors, and ChAT genes, we also 
measured DNA-binding activity of the transcription factors NFB 
and AP-1 in the cortex and hippocampus, We discuss these findings in the 
context of endogenous NGF-mediated signal transduction mechanisms and 
conclude that we have evidence for age-associated decreases in endogenous 
NGF responses to partial deaf f erentation of the basal forebrain 
cholinergic projections. (C) 1998 Wiley-Liss, Inc. 



L10 ANSWER 27 OF 3 8 CAPLUS COPYRIGHT 
AN 1997:696876 CAPLUS 
DN 128:10673 

TI A neuronal cell activity regulated 
factor and a cDNA encoding it 

IN Worley, Paul; Tsui, Cynthia 

PA Johns Hopkins University School of 

SO PCT Int. Appl., 104 pp. 
CODEN: PIXXD2 

DT Patent 

LA English 

FAN.CNT 1 

PATENT NO. KIND DATE 



2 004 ACS on STN 

pentraxin as a neuronal cell growth 
Medicine, USA 

APPLICATION NO. DATE 



PI WO 9739133 Al 19971023 WO 1997-US5694 19970408 

W: AL, AM, AT, AU, AZ , BA, BB , BG, BR, BY, CA, CH, CN, CU, CZ , DE, 

DK, EE, ES, FI, GB, GE, GH, HU, IL, IS, JP, KE, KG, KP, KR, KZ , 

LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL, 

PT, RO, RU, SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, UZ, VN, 

YU, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 

RW: GH, KE, LS , MW, SD, SZ, UG, AT, BE, CH, DE, DK, ES, FI , FR, GB, 

GR, IE, IT, LU, MC, NL, PT, SE, BF, BJ, CF, CG, CI, CM, GA, GN, 

ML, MR, NE, SN, TD, TG 



US 


5767252 


A 


19980616 


US 


1996 


-631607 


19960408 


AU 


9726084 


Al 


19971107 


AU 


1997 


-26084 


19970408 


US 


6436673 


Bl 


20020820 


US 


1998 


-98358 


19980616 


US 


2003022313 


Al 


20030130 


US 


2002 


-224951 


20020820 


US 


1996-631607 


A 


19960408 










WO 


1997-US5694 


W 


19970408 










us 


1998-98358 


Al 


19980616 











AB A neuronal activity regulated pentraxin (Narp) that modulates neuronal 
cell growth of rat is characterized and a cDNA encoding it is cloned. 
Narp is useful for induction of dendritic neurite outgrowth as well as 
promotion of neuronal migration and can be used in the treatment of 
neurol . diseases. A cDNA was obtained from a subtracted cDNA library of 
rat hippocampus prepd. 4 h after electroconvulsive seizure. The mRNA for 
the protein is present in sensory ganglia and limbic structures and shows 



i 




development regulation. The protein is manufd. as a precursor with a 
signal peptide and is secreted. The protein shows quant, binding to a 
polysaccharide (agar) in the presence of calcium. 
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AB The present work was undertaken to study the effect of bacterial 

lipopolysaccharide (LPS) , a potent activator of the host inflammatory 
response, on the synthesis of nerve growth factor (NGF) by newborn rat 
brain astrocytes. Treatment of primary rat astroglial 
cells cultured in chemically defined medium with LPS resulted in a 
dose-dependent accumulation of NGF mRNA, and an increased release of NGF 
protein in the cell medium. NGF mRNA levels were maximal after 24 hr of 
stimulation (8-fold increase) , whereas extracellular NGF peaked after 72 
hours of treatment (17 -fold increase) . This dramatic increase of 
extracellular NGF was abrogated if cells were treated with actinomycin D 
or cycloheximide, a fact which implies that the accumulation of 
extracellular NGF by UPS-treated cells requires DNA 
transcription and RNA translation. Stimulation of NGF synthesis 
and secretion was: (i) unaffected by treatment with the protein kinase C 
inhibitor bisindolylmaleimide , and (ii) prevented by forskolin and 
3-isobutyl-l-methylxanthine, two agents which increase cAMP levels. 
Inhibition of LPS effect was also obtained with apigenin, a proposed 
inhibitor of the mitogen-activated protein kinase pathway. Results thus 
show that LPS stimulates NGF synthesis by astroglial cells through a 
mechanism that is independent of protein kinase C (PKC) , antagonized by 
cAMP-elevating agents, and probably mediated by the mitogen-activated 
protein kinase cascade. The data raise the possibility that LPS exerts 
stimulatory effects on NGF synthesis that are independent of those 
elicited by astrocyte-derived inflammatory lymphokines such as IL-1 beta, 
TNF alpha or TGF beta 1. (C) 1997 Wiley-Liss, Inc. 
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AB Many major diseases of human brain involve deficiencies of select neuronal 
populations. As one approach to repair, the authors examd. regulation of 
neurogenesis directly in vivo, employing postnatal day 1 (PI) cerebellar 
cortex, which is composed primarily of granule neurons and dividing 
precursors. The authors focused on basic fibroblast growth factor (bFGF) , 
which stimulates precursor mitosis in culture and which is highly 
expressed in cerebellum during neurogenesis. S.c. injection of bFGF 
increased [3]thymidine ( [3H] dT) incorporation, a marker for DNA synthesis, 
by 50% in whole cerebellar homogenates, suggesting that peripherally 
administered factor altered ongoing neural proliferation. Further, assay 
of isolated granule precursors revealed a 4-fold increase in [3H]dT 
incorporation following in vivo bFGF treatment, indicating that granule 
neuroblasts were the major bFGF- responsive population. Morphol . anal, 
indicated that twice as many granule precursors were in S -phase of the 
mitotic cycle after peripheral bFGF. To det. whether other neurogenetic 
populations respond to peripheral bFGF, the authors examd. addnl . brain 
regions in vivo. BFGF stimulated DNA synthesis by 68% in hippocampus, and 
by > 2 50% in pontine subventricular zone (SVZ) . In contrast, 
incorporation was not altered in basal pons or cerebral cortex, regions in 
which neurogenesis has already ceased. To define potential direct actions 
of peripherally administered factor, 1251-bFGF was used to study 
distribution. Intact 18 kDa 1251-bFGF was recovered from brain following 
peripheral injection, suggesting that the factor acted directly to 
stimulate mitosis in dividing neuroblasts. The stimulation of neuronal 
proliferation by exogenous bFGF suggests that the factor normally 
regulates neurogenesis, and provides new therapeutic approaches to promote 
functional recovery from nervous system diseases. 
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AB We examined the temporal profile of the expression of brain-derived 

neurotrophic factor (BDNF) cDNA containing a viral promotor following the 
injection of liposome cDNA complexes into the intact and traumatically 
injured rat brain. In situ hybridization and PCR confirmed the presence 
of injected BDNF cDNA for at least 6 days after injection. A similar 
profile of BDNF cDNA was observed when it was injected following cortical 
impact injury. mRNA was also localized around the injection areas. These 
results suggest that liposome-mediated delivery of neurotrophin 
cDNA may be a practical gene transfer method for treating 
traumatic brain injury. 
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AB A cDNA encoding the serine proteinase inhibitor (serpin) , B-43, was cloned 
from the cDNA library of the bovine brain. It encoded 378 amino acids, 
and the MW of the protein was estd. to be 42.6 kDa, which is consistent 
with that of the native B-43 purified from the bovine brain. The homol . 
search revealed that B-4 3 belongs to the ovalbumin branch of the serpin 
super family. Among them, B-4 3 was most homologous to human placental 
thrombin inhibitor (PI -6) and its murine counterpart, with the amino acid 
identity of 76 and 71, resp. Northern blot anal, showed that the size of 
the transcript was 1.4 kb, and that the expression of B-43 in the bovine 
brain varied depending on the brain regions, i.e. a lower level of 
expression was obsd. in the cerebral cortex and the hippocampus compared 
to the level of expression that was obsd. in the medulla oblongata. 
[35S] -labeled B-43 protein was synthesized in vitro by using a rabbit 
reticulocyte lysate system, which formed complexes with proteinases such 
as thrombin, trypsin, . alpha . -chymo trypsin, and 7S nerve growth factor 
(NGF) , but not with urokinase or plasmin. These results, together with 
the immunohistochem. localization of B-43 in astrocytes and in some 
neurons which was obsd. in the previous study suggest that B-43 may be 
involved in the regulation of serine proteinases present in the brain or 
extravasated from the blood. 
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TI VEGF165 expressed by a replication-deficient recombinant adenovirus vector 

induces angiogenesis in vivo. 
AU Muhlhauser J; Merrill M J; Pili R; Maeda H; Bacic M; Bewig B; Passaniti A; 
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AB To evaluate the concept that localized delivery of angiogenic factors via 
virus-mediated gene transfer may be useful in the treatment of 
ischemic disorders, the replication-deficient adenovirus (Ad) 
vector AdCMV. VEGF165 (where CMV is cytomegalovirus and VEGF is vascular 
endothelial growth factor) containing the cDNA 

for human VEGF165, a secreted endothelial cell-specific angiogenic growth 
factor, was constructed. Human umbilical vein endothelial cells (HUVECs) 
and rat aorta smooth muscle cells (RASMCs) infected with AdCMV. VEGF165 (5 
and 2 0 plaque -forming units [pfu] per cell) demonstrated VEGF mRNA 
expression and protein secretion into the supernatant. Furthermore, the 
conditioned medium from these cells enhanced vascular permeability in 
vivo. In contrast, neither VEGF mRNA nor secreted protein was found in 




uninfected HUVECs or RASMCs or in cells infected with the control vector 
AdCMV.beta gal (where beta gal is beta-galactosidase) . Assessment of 
starved HUVECs at 14 days demonstrated sixfold more cells for 
AdCMV. VEGF165- infected HUVECs (20 pfu per cell) than for either infected 
or uninfected control cells. RASMC proliferation was unaffected by 
infection with AdCMV. VEGF165 . When plated in 2% serum on dishes precoated 
with reconstituted basement membrane (Matrigel) , HUVECs infected with 
AdCMV. VEGF165 (20 pfu per cell) differentiated into capillary-like 
structures. Under similar conditions, both uninfected HUVECs and HUVECs 
infected with AdCMV.beta gal did not differentiate. To evaluate the 
ability of AdCMV. VEGF165 to function in vivo, either AdCMV. VEGF165 or 
AdCMV.beta gal (2 x 10(10) pfu) was resuspended in 0.5 mL Matrigel and 
injected subcutaneously into mice. Immunohistochemical staining 
demonstrated VEGF in the tissues surrounding the Matrigel plugs containing 
AdCMV. VEGF165 up to 3 weeks after injection, whereas no VEGF was found in 
the control plugs with AdCMV.beta gal. Two weeks after injection, there 
was histological evidence of neovascularization in the tissues surrounding 
the Matrigel containing AdCMV. VEGF165 , whereas no significant angiogenesis 
was observed in response to AdCMV.beta gal. Furthermore, the Matrigel 
plugs with AdCMV. VEGF165 demonstrated hemoglobin content fourfold higher 
than the plugs with AdCMV.beta gal. Together, these in vitro and in vivo 
studies are consistent with the concept that Ad vectors may provide a 
useful strategy for efficient local delivery of VEGF165 in the treatment 
of ischemic diseases. 
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TI NEUROCHEMICAL EFFECTS OF A 20 KHZ MAGNETIC- FIELD ON THE 

CENTRAL -NERVOUS -SYSTEM IN PRENATALLY EXPOSED MICE 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB C57/B1 mice were exposed during pregnancy (gestation days 0-19) to a 20 

kHz magnetic field (MF) . The asymmetric sawtooth -wave form magnetic field 
in the exposed racks had a flux density of 15 mu T (peak to peak) . After 
19 days, the exposure was terminated, and the mice were housed 
individually under normal laboratory conditions. On postnatal day (PD) 1, 
PD21, and PD3 08, various neurochemical markers in the brains of the 
offspring were investigated and the brains weighed. No significant 
difference was found in the whole brain weight at PD1 or PD21 between 
exposed offspring and control animals. However, on PD308, a significant 
decrease in weight of the whole brain was detected in 

exposed animals. No significant differences were found in the weight of 
cortex, hippocampus, septum, or cerebellum on any of the sampling 
occasions, nor were any significant differences detected in protein-, 
DNA-level, nerve growth factor (NGF 

), acetylcholine esterase- (AChE) , or 2 1 , 3 ' -cyclic nucleotide 

3 ' -phosphodiesterase- (CNP; marker for oligodendrocytes) activities on 

PD21 in cerebellum. Cortex showed a more complex pattern of response to 

MF: MF treatment resulted in a decrease in DNA level and increases in the 

activities of CNP, AChE, and NGF protein. On PD308, the amount 

of DNA was significantly reduced in MF-treated cerebellum and 

CNP activity was still enhanced in MF-treated cortex compared to controls. 

Most of the effects of MF treatment during the embryonic period were 

similar to those induced by ionizing radiation but much weaker. However, 




the duration of the exposure required to elucidate the response of 
different markers to MF seems to be greater and effects appear later 
during development compared to responses to ionizing radiation. (C) 1995 
Wiley-Liss, Inc. 
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TI BRAIN GROWTH -RETARDATION DUE TO THE EXPRESSION OF HUMAN INSULIN-LIKE 

GROWTH-FACTOR BINDING PROTEIN- 1 IN TRANSGENIC MICE - AN IN- VIVO MODEL FOR 
THE ANALYSIS OF IGF FUNCTION IN THE BRAIN 

AU DERCOLE A J (Reprint); DAI Z H; XING Y Z; BONEY C; WILKIE M B; LAUDER J M; 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS * 
AB Three lines of transgenic (Tg) mice carrying a fusion gene linking the 

mouse metallothionein-I promoter to a cDNA encoding human 

insulin-like growth factor binding protein-1 

(hIGFBP-1) were found to express the transgene in brain. As judged by 
comparing Tg brain weights to those of non-transgenic littermates, adult 
hemizygotic Tg mice of each line exhibited brain growth retardation 
(16.2%, 14.4% and 8.1% reductions in weight, respectively in each line). 
In two lines, total brain DNA and protein content were 
decreased. Further analysis indicated that the brain 

growth retardation was manifested in the second week of postnatal life. 
Given that the insulin-like growth factors (IGFs) stimulate cell 
proliferation and/or survival in neural cultures and that hIGFBP-1, when 
present in a molar excess, inhibits IGF interactions with their 
cell surface receptors, the brain growth retardation in hIGFBP-1 
Tg mice likely results from hIGFBP-1 inhibition of IGF-stimulated 
growth-promoting actions. These hIGFBP-1 Tg mice should prove useful in 
defining IGF actions during postnatal brain maturation. 
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TI TEMPORAL ANALYSIS OF EVENTS ASSOCIATED WITH PROGRAMMED CELL-DEATH 

(APOPTOSIS) OF SYMPATHETIC NEURONS DEPRIVED OF NERVE GROWTH- FACTOR 
AU DECKWERTH T L; JOHNSON E M (Reprint) 

CS WASHINGTON UNIV, SCH MED, DEPT MOLEC BIOL & PHARMACOL, 660 S EUCLID AVE, 

BOX 8103, ST LOUIS, MO, 63110 
CYA USA 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB The time course of molecular events that accompany degeneration and 

death after nerve growth factor (NGF) deprivation and neuroprotection by 
NGF and other agents was examined in cultures of NGF-dependent neonatal 
rat sympathetic neurons and compared to death by apoptosis. Within 12 h 




after onset of NGF deprivation, glucose uptake, protein synthesis, and RNA 
synthesis fell precipitously followed by a moderate decrease of 
mitochondrial function. The molecular mechanisms underlying the NGF 
deprivation- induced decrease of protein synthesis and neuronal death were 
compared and found to be different, demonstrating that this decrease of 
protein synthesis is insufficient to cause death subsequently. After these 
early changes and during the onset of neuronal atrophy 
, inhibition of protein synthesis ceased to halt neuronal 
degeneration while readdition of NGF or a cAMP analogue remained 
neuroprotective for 6 h. This suggests a model in which a putative killer 
protein reaches lethal levels several hours before the neurons cease to 
respond to readdition of NGF with survival and become committed to die. 
Preceding loss of viability by 5 h and concurrent with commitment to die, 
the neuronal DNA fragmented into oligonucleosomes . The temporal and 
pharmacological characteristics of DNA fragmentation is consistent with 
DNA fragmentation being part of the mechanism that commits the neuron to 
die. The antimitotic and neurotoxin cytosine arabinoside induced 
DNA fragmentation in the presence of NGF, supporting 

previous evidence that it mimicked NGF deprivation- induced death closely. 
Thus trophic factor deprivation- induced death occurs by apoptosis and is 
an example of programmed cell death. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB The growth of rat glioma C6 cells, which provide an in vitro model of 

glial cells, is inhibited by retinoic acid and glucocorticoids, two agents 
which are important in brain differentiation and growth. To 
determine whether the growth- inhibitory effects of these agents 
are mediated by alterations in insulin-like growth factor I (IGF-1) 
production, the effects of retinoic acid and dexamethasone on IGF-I 
production and messenger RNA levels in C6 cells were investigated. IGF-I 
mRNA levels were determined using a solution hybridization/RNase 
protection assay. Treatment of C6 cells with dexamethasone or retinoic 
acid decreased IGF-I mRNA levels in a time -dependent fashion. The time 
course of the effect of the two agents differed, with the peak effect of 
dexamethasone between 6 and 12 h and the peak effect of retinoic acid at 
27 h. In dose-response studies, IGF-I mRNA levels decreased to 27% of 
control levels (cells maintained in serum-free media) after treatment with 
5 ng/ml dexamethasone, while half -maximal inhibition was achieved with 
approximately 0.5 ng/ml (1.4 nm) dexamethasone. Treatment with 10-mu-m 
retinoic acid decreased IGF-I mRNA levels to 24% of control levels with 
half -maximal inhibition occurring with approximately 0.5-mu-m retinoic 
acid. Cycloheximide prevented the inhibitory effect of these agents on 
IGF-I mRNA levels, suggesting that their effect is at least partly 
dependent upon protein synthesis. Immunoreactive IGF-I levels in media 
conditioned for 48 h by cells treated with dexamethasone or retinoic acid 
decreased to 32% and 42% of control levels, respectively. Treatment of C6 
cells with retinoic acid or dexamethasone decreased thymidine 
incorporation into DNA. Treatment of cells with IGF-I alone had no effect 
on thymidine incorporation into DNA, but addition of 10 or 50 ng/ml IGF-I 



to dexamethasone -treated cells stimulated a small, but significant (P < 
0.01), increase in thymidine incorporation into DNA. IGF-I was not, 
however, able to reverse the inhibitory effect of retinoic acid. Finally, 
treatment of cells with 150 ng/ml of IGF binding protein 1 significantly 
decreased (P < 0.01) thymidine incorporation into DNA by 17% as compared 
to incorporation into control cells maintained in serum- free media. While 
the role of IGF-I in retinoic acid-induced alterations in C6 cell growth 
is unclear, the ability of IGF-I to partially reverse the 
dexamethasone -induced inhibition of thymidine incorporation into DNA 
suggests that the inhibitory effect of dexamethasone on C6 cell growth may 
be mediated in part by alterations in IGF-I production and that, taken 
together with the effect of IGF binding protein 1 on thymidine 
incorporation into DNA, IGF-I may be an autocrine/paracrine 
growth factor in these cells. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Biopsy specimens of human brain metastases were examined for 

amplification and expression of the proto-oncogene c-erbBl (located on 
chromosome 7) encoding the epidermal growth factor 
receptor (EGFR) . Moreover, the tumour DNA was also examined for 
amplification of other cancer-related genes on this chromosome: the 
proto-oncogene c-met, the gene for platelet-derived growth factor A-chain, 
and the gene for plasminogen activator inhibitor type 1. All 18 
brain metastases demonstrated positive binding of biotinylated EGF 
on cryosections . Three out of 18 metastases had amplification of the EGFR 
gene; the other chromosome -7 genes tested were not amplified. Thus, an 
increased EGFR gene expression seems to be a general finding in a wide 
range of carcinomas metastatic to the brain, whereas we found only 
occasional selective EGFR gene amplifications in single cases. 
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AB Genomic DNA encoding NT-3, a novel member of the nerve growth factor 

(NGF) /brain-derived neurotrophic factor (BDNF) gene family, are cloned 
from mice, rats, and human and characterized. Their amino acid sequences 
are deduced and the biol . activities, of their expression products detd. 
Oligonucleotides corresponding to regions highly conserved between NGF and 
BDNF were prepd. and used in the polymerase chain reaction to prep, probes 
for cloning the NT-3 gene from mammals. The genes encoding mature NT-3 
from rats and human were 92% homologous and both supported the fiber 
outgrowth of chick embryo dorsal root ganglia or nodose ganglia in explant 
culture. The expression profiles of the genes for NT-3, NGF, and BDNF at 
various developmental and growth stages were also examd. in the rat 
central nervous system. 



